Dominant influence of gamma-globin promoter polymorphisms on fetal haemoglobin expression in sickle cell disease.
Polymorphisms of multiple cis-acting elements in the beta-globin locus are associated with variable fetal haemoglobin (HbF) level in sickle cell disease. We developed a multiplex assay permitting simultaneous analysis of three polymorphic cis elements spanning 53 kb of the beta-globin locus. We identified concordance between polymorphic alleles in gamma- and beta-globin promoters however a significant number of betaS-chromosomes were identified with polymorphisms in hypersensitive site 2 (HS2) of the beta-globin locus control region juxtaposed to atypical cis alleles in the gamma-promoter. Analysis of an unusually large number of such hybrid haplotype chromosomes provided unique insight into HbF level associated with specific cis alleles. Associations between cis alleles and HbF level in patients were verified by in vitro functional analysis. Our findings indicate that compared to HS2, polymorphism in the gamma-promoter exerts a dominant influence on HbF level in sickle cell disease.